Let X be an alphabet (a non-empty finite set) and let X* be the f ree monoid generated by X. Let X + = X* -{ 1 }, where 1 is the empty word and let lg (w) dénote the lengt h of the word wel*. Any subset of X* is called a language. A OL scheme (see [1] ) is an ordered pair (X, P), where X is an alphabet and P (the set of productions) is a finite non-empty subset of lx X* such that for any ae X, there exists at least one xe X* such that (a, x) E P. Sometimes the notation a-*xeP will be used instead of (a, x) e P. A OL scheme is deterministic if for every ae X, the element x e X* such that 0 -• xe P is unique and it is propagating if for every a-+xeP, x ^ 1. The words DOL and PDOL will be used to represent the deterministic OL schemes and the propagating deterministic OL schemes respectively. If (X, P ) is a OL scheme and if x = a t a 2 ... a m , m ^ 0, a t e X, i = 1,2, ..., m and y e X *, then x is said to directly generate or dérive y in (X, P ), denoted by x => y, if and only if there exist y u y 2 , ..., j> w such that { Ö. -•ƒ. | ƒ = 1, 2, ..., m } and y = y 1 y 2 ... j m . By this définition 1 directly dérives j> if and only if y = 1. The transitive and reflexive closure of the relation => is denoted by =>. When x =S-y then x is said to generate y in (X, P). A OL system is a triple (X, />, u?), where (X, P) is a OL scheme and w e X *, called the axiom of (X, P, u>); (X, P) is called the scheme of (X, P, w). The language L (X, P, w) = { y e X * | w X y } is called the OL language generated by (X, P, w); the notation L(w) will also be used when there is no ambiguity concerning the scheme (X, P). A language A is said to be a OL language if there èxists a OL System (X, P, w) such that A is generated by (X, P, w).
A mapping h of X* into Z* such that h (xy) = h (x) h (y) for ail x, y e X * is said to be a homomorphism of X* into X* or an endomorphism of X*. If furthermore h is injective, i. e., if h (x) = h (y) implies x = y, then h is said to be a monomorphism. If (Jf, P ) is a DOL scheme, then the mapping /z defined by h (a t ) = x t , where a t -^> x t e P détermines a homomorphism of X* into X*. Conversely, every homomorphism h of X* into X* defines a DOL scheme (X, P ) where a t -* x t e P if and only if h (a t ) = x ( . It follows that a DOL scheme can be defined either by (X, P ) or (X, h). In this paper we will use mainly the second définition. If (X, P, w) is a DOL System, then with the notation (X, h, w), the DOL language L (w) generated by the System is given by L (w) = { h" (w) | n ^ 0 }. If J^ is a family of languages over X and if h (A) e 3F for every A e 3F, then we say that the DOL scheme (X, h)preserves 3F or that (X, h) is J^-preserving.
A MOL scheme (X, h) is a DOL scheme such that h is a monomorphism. It is immédiate that a MOL scheme is always a PDOL scheme, but the converse is not true. Let us remark that a DOL scheme (X, h) such that | X \ = 1 is always a MOL scheme, unless h (X) = { 1 }. A DOL System (Z, h, w) such that (X, h) is a MOL scheme is called a MOL system and the language L (X, h, w) is called a MOL language. The purpose of this paper is to establish some properties of the MOL schemes. In section 2, we characterize MOL schemes by using the properties of the OL languages generated by their associated OL Systems and we give a biological interprétation of some of these results. In section 3, the characterization of MOL schemes is done by considering some classes of languages which they preserve, and the last section is concerned mainly with the study of particular classes of MOL schemes.
MOL SCHEMES AND LANGUAGES
Proof:
PROPOSITION 2: A PDOL scheme (X, h) is a MOL scheme if and only if L (
X, h, w x ) n L (X, h, w 2 ) ^ 0, w l9 w 2 e X + , implies either L (X 9 h, u^) ç L (X, h, w 2 ) or vice versa.
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Proof: Necessity. This is Proposition 1. Sufficiency. Suppose h is not injective. 
Therefore v = v 1 zv 2 and h (v) = h (v x ) h (z) h (v 2 ). Since h (x) G A'for x G X(U;) and since h (v) = h (w), it follows then that w can be written in the form
or v/c^ v^r^. Suppose the flrst case: then zyz = h k {yzy), for some k ^ 1 and zyz = t 3 for some /el + . Since z <£ X(u;), then z <£ X(y) and the equality zyz = t 3 is impossible. By the same argument we can show that the second case is also impossible. #
The following biological interprétation can be given of the preceding proposition. Let us suppose that we have two organisms which are developing according to the same DOL scheme (X, h). Then the scheme (X, h) is a MOL scheme if and only if either of these two órganisms have a completely different development or one of them can be considered as the descendant of the other.
Let (X, h) be a DOL scheme. Deflne on X* the relation H by 
If (X, h) is a PDOL scheme, it is easy to see that every OL language with scheme (X 9 h) is contained in at least a maximal one. The following example shows that in gênerai there can be several distinct maximal OL languages containing the same OL language.
Let X = { a, b }, h (a) = ab, h (b) = ab. Then L (X 9 h, a) and L (X, h, b) are distinct maximal OL languages containing the OL language L (X, h, ab)
with the PDOL scheme (Jf, h). PROPOSITION 
4: A PDOL scheme (X, h) is a MOL scheme if and only if every OL language L with scheme (X, h) is contained in a unique

(X, h, w). Since u e L (X, h, w), we have L (X, h,u)^M and L (X, h, u) c M\ a contradiction. Hence M = A and every class of H is a OL language. By Proposition 3, it follows then that (X, h) is a MOL scheme. # 3. CODES AND MOL SCHEMES
A non-empty language A ç X + is said to be a cööfe if a t a 2 .. non-empty language A ç X + is called ^^independent if for any x, y e A, x p c y implies x = y (see [8] 
. h(x m ) = h(x) = h(y) = h( yi ) ... h(y H ).
Since h (X) is a code, we have m = « and Zz (x^) = /z (j,), / = 1,2, ...,«. This implies that x f = j> f , / = 1, 2, . ..,w and x = y holds, a contradiction. Since /z is injective, we have x x ... x n = y t ... j m . It follows then that x x = j x and since A is, by assumption, a code, a contradiction. # PROPOSITION 
Suppose now that (X, h) is a MOL scheme and that (X, h) is not code preserving. Then there exists a code
7: ^4 Z>0L scheme (X, h) is a MOL scheme if and only ifh(X) is a code and \h(X)\ = \X |.
Proof: Necessity. This follows immediately from Proposition 6. Sufficiency. Suppose that h is not injective. Since h(X) is a code, then 1 and there exist x, y e X ... h(y n ).
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Since h (X) is a code by assumption, we have n = m and h(x i ) = h(y i ) for ail i = 1, 2, ...,n.
Since | A (X) 1 = 1^1, and Xis finite we have x t = y i for al) / = 1,2, ..., n. Thus x = j>, a contradiction. Hence A is injective and (X, A) is a MOL scheme. # If A c X + , y4 ^ 0, then ^ is p c -independent if and only if every pair of two distinct éléments from A form a code (see [8] ). We note that for any x, y e X + , { x, y } is a code if and only if xy ^ yx. 
SPECIAL CLASSES OF MOL SCHEMES
In this section, we consider MOL schemes which preserve special classes of languages.
Let us recall that a language A over X is said to be a right power-bounded language if there exists a positive integer n such that yx m EA,X^ 1 implies that m ^ n (see, [9] ). 
